A cDNA library was prepared from poly(A) + RNA extracted from respiratory syncytial (RS) virus-infected HEp-2 cells. A recombinant plasmid, pRSP68, encoding the RS virus phosphoprotein gene was identified by translation in vitro of hybridselected mRNA. The cloned cDNA insert of 1 kb was sequenced and a polypeptide of 241 amino acids with a molecular weight of 27166 was deduced from the sequence. The protein was relatively rich in polar amino acids and devoid of both cysteine and tryptophan. A second short open reading frame with a coding potential of 65 amino acids was identified and overlapped the 3' terminus of the phosphoprotein gene by 34 bases.
4 M-guanidine thiocyanate and the poly(A) + fraction purified by two cycles of affinity chromatography on oligo(dT)-cellulose (Chirgwin et al., 1979) . Double-stranded cDNA was prepared using the procedure of Land et al. (1981) . This method used an oligo(dG)-primed second strand synthesis instead of the self-priming hairpin reaction followed by S 1 nuclease. The double-stranded cDNA was then tailed with oligo(dC) and inserted into oligo(dG)-tailed plasmid pBR322 at the PstI site. Recombinant cDNA plasmids were used to transform Escherichia coli K 12 ED8654 and tetracycline-resistant transformants were screened by colony hybridization (Grunstein & Wallis, 1979) . Transformants were probed with 32p-labelled cDNA prepared either by reverse transcription of poly(A) ÷ RNA extracted from actinomycin Dtreated infected cells or by reverse transcription of viral genomic RNA using calf thymus random primers (Taylor et al., 1976) . Recombinant cDNA clones were identified by in vitro translation of hybrid-selected mRNA using a rabbit reticulocyte lysate system (Parnes et al., 1981) . Putative RS virus clones were confirmed by radioimmunoprecipitation of the in vitro translated proteins using specific RS virus monoclonal antibodies (Ward et al., 1983) . In view of the significant human antibody response to RS virus phosphoprotein and the potential use of this major antigen in diagnostic tests, clones hybrid-selecting phosphoprotein mRNA were chosen for further study. Small-scale plasmid preparations (Birnboim & Doly, 1979 ) from each of the phosphoprotein clones were digested with PstI and compared on 1 ~ agarose gels. Recombinant plasmids releasing cloned inserts following PstI digestion were further compared and a clone, pRSP68, containing the largest insert was chosen for DNA sequencing studies. DNA sequencing was by the dideoxy chain-terminating procedure (Sanger et al., 1977) using buffer gradient sequencing gels and deoxyadenosine 5'-~-[35S]thiotriphosphate as described by Biggin et al. (1983) . The cloned insert of pRSP68 was excised with PstI, or with HpalI which cuts approximately 50 base pairs to either side of the pBR322 PstI site. HpalI was additionally used for the preparation of the cloned insert in the event that an internal PstI site was also present (Fig. 1) . The cloned inserts were purified on low melting point agarose and isolated by NACS chromatography (Bethesda Research Laboratories). Purified inserts were then cut with one of the following enzymes: EcoRI, AluI, HinfI, Sau3AI (Bethesda Research Laboratories) and the resulting fragments shotgun sub-cloned into the asymmetric M13 cloning vectors mpl8 and mp 19 (Norrander et al., 1983) for the preparation of single-stranded sequencing templates. The insert was completely sequenced in both orientations and during the later stages of sequencing selected M13 clones, particularly those containing the putative initiator and terminator sequences, were re-sequenced using avian myeloblastosis virus (AMV) reverse transcriptase (Anglian Biotechnology Ltd.) instead of the Klenow polymerase, in an attempt to avoid possible sequencing frameshift artefacts. The restriction map and sequencing strategy are shown in Fig.  1 . A computer analysis of the sequence data was performed using the programs developed by Staden (1980) .
The total cloned fragment length was 1000 base pairs and included the G :C tails added during the cloning procedure plus approximately 75 A residues corresponding to the poly(A) tail of the mRNA. Sequence analysis revealed a single long open reading frame in frame 2 (Fig. 2) consisting of 726 bases with a coding potential of 241 amino acids. A second short open reading frame was also identified in frame 3 (Fig. 2) . This sequence, from bases 702 to 896, overlapped the 3' terminus of the phosphoprotein sequence and had a coding potential of 65 amino acids. The cDNA sequence of 978 nucleotides and the derived amino acid sequence of the phosphoprotein is shown in Fig. 3 . The cloned sequence consisted of a 13-base leader sequence, followed by a 762-base coding sequence. The remainder of the cloned sequence consisted of a 164-base trailer sequence rich in A and C nucleotides plus a 75-base poly(A) tail. The coding sequence was relatively A-rich (43.2~o A, 21.7~ T, 16.7~ C, 18.4~ G) and this was reflected by a relative abundance of the polar amino acids lysine, arginine, glutamic acid, aspartic acid and asparagine. The amino acid composition of the phosphoprotein is given in Table 1 . The protein was composed of 241 amino acids with a total molecular weight of 27166 and was devoid of both cysteine and tryptophan.
The putative initiator codon was embedded in the conserved eukaryotic initiation sequence AXXAUGG (Kozak, 1983) ; however, there was no evidence for eukaryotic polyadenylation signals AAUAAA and CAYUG (Gil & Proudfoot, 1984; Berget, 1984) upstream of the poly(A) tail. reported that a conserved sequence just upstream from the poly(A) tail could not be identified in the matrix protein, nucleocapsid protein and phosphoprotein genes from the A2 strain of RS virus. However, a re-examination of these sequence data together with the Edinburgh strain phosphoprotein sequence from this study revealed a potential conserved sequence, 5'-AGTTA-3', one to three bases upstream of the poly(A) tail. This sequence was additionally present two bases after the stop codon in both the A2 and Edinburgh phosphoprotein sequences at a position similar to that in the nucleocapsid gene of the A2 strain. This suggests that the -AGTTA-sequence may not be the only requirement for correct polyadenylation. The validity of this conserved sequence must await further sequencing data of other RS virus genes but if confirmed it would be analogous to the conserved polyadenylation signals found in VS virus (Rose, 1980) and Sendai virus (Gupta & Kingsbury, 1982) .
A comparison of the sequence data obtained for the phosphoprotein of the Az strain and the Edinburgh strain used in this study revealed almost total nucleotide homology. However, 34 base changes with 18 substitutions occurring in the coding sequence were identified in the Edinburgh strain. Two of these substitutions, at bases 231 and 524, result in amino acid changes at positions 73 and 171 in the protein sequence (Table 2) , although the The calculated molecular weight for RS virus phosphoprotein deduced from the cDNA sequence data was 27166. This value was considerably less than the Mr 35000 estimated by SDS-PAGE (Ward et al., 1983) . This type of aberrant behaviour on SDS-PAGE was also observed for the phosphorylated NS protein of VS virus (Gallione et al., 1981) and the P protein of Sendai virus (Giorgi et al., 1983) . Gallione et al. (1981) have suggested that the aberrant mobility on SDS-PAGE may be due to the high content of aspartic and glutamic acids in negatively charged domains affecting the binding of SDS to the protein molecules. RS virus phosphoprotein was also relatively rich in aspartic and glutamic acids.
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